As life expectancy has increased, osteoporotic fractures are more often seen, most frequently in the proximal femur and the vertebral column. Vertebroplasty (VP) and kyphoplasty (KP) are well-established techniques that have been reported to provide significant pain relief and sagittal alignment restoration of vertebrae in patients with painful vertebral compression fractures (VCFs) related to osteoporosis, multiple myeloma, hemangioma, or metastases.
The most popular two mini-invasive procedures for VCF, VP and KP, differ technically. VP involves percutaneous injection of viscous polymethyl methacrylate (PMMA) into the affected vertebral body A certain pressure is necessary to ensure that the cement fills all porosities of the fracture. With KP, a balloon is inserted percutaneously into the fractured vertebral body and inflated to create a cavity. The balloon is then deflated and removed, and PMMA is injected into the cavity.
While complications related to treatment of vertebral compression fractures are rare, they are potentially devastating 1 . VP and KP, which have been proven equally effective in achieving pain relief in patients with VCF; have both been reported to have multiple complications 2, 3 . No statistical difference between VP and KP has been shown in the incidence of some general complications, including myocardial infarction, pulmonary air embolism, hematoma, rib fracture, infection, change in blood pressure or heart rate, pneumonia and hypoxia. All of these are more strongly correlated with multiple comorbidities and generalized osteoporosis than the technical differences between the two procedures 4 . This literature review focuses on the complications of VP and KP that differ in frequency of occurrence.
Local cement leakage with or without symptoms Local cement leakage is the most commonly encountered complication of VP or KP. Perivertebral soft tissue leakage, extravasation, vascular migration and even one case of intradural leakage of cement have been reported 5 . Most leakages are asymptomatic; however, in some cases radiculopathy or even serious spinal cord compression has developed, necessitating emergency surgical intervention. It is commonly accepted that local cement leakage occurs much more frequently after VP than after KP 6, 7 . A substantially higher incidence of cement leakage has been reported with VP (40%) than with balloon KP (8%) 8 . Another author has reported that follow-up with CT scans showed the rate of local leakage of bone cement was 87.5% (21/24) for VP and 49.2% (29/59) for KP 9 . After VP, the commonest site of local leakage was perivertebral soft tissues (n = 8, 38.1%). After KP, the commonest site of local leakage was a perivertebral vein (n = 7, 24.1%) 9 .
The advantages of KP over VP include better kyphosis correction and diminished risk of cement extravasation. Published articles describe cement leakage causing neurological injury mainly after the VP procedure. Up until August 2010, only a few case reports had described cement leakage after KP, and this had not resulted in neurological injury. However in August 2010, a report was published that presented two cases of osteoporotic VCF treated with KP in which cement leakage developed and caused significant neurological injury. In both cases a CT scan showed the leakage was due to violation of the medial pedicle wall 10 .
The higher rate of cement leakage after VP can be explained by the following considerations: (i) because the cement injected during VP is in a less viscous form than that used for KP, it flows and fills the fracture gap more readily; (ii) during KP, because a cavity is first created in the affected vertebral body with an inflatable balloon, the cement can be injected directly into that cavity under a lower pressure than is required for VP; (iii) it is believed that impaction of trabecular bone against the surrounding cortical bone, which occurs more commonly with KP, reduces the risk of cement penetrating the cortex.
Pulmonary cement embolism
To date, pulmonary cement embolism after VP or KP has been described in about 13 cases, 3 of which were fatal 11 . Gangi et al. reported a frequency of symptomatic PMMA embolism of 1.1% following VP 12 , whereas leakage of PMMA into the perivertebral venous system was found to occur in 16.6% of KP-treated patients 13 . Because patients do not routinely undergo chest radiography after the procedure, and in any case the diagnosis would be not be made in some asymptomatic patients even with routine chest radiography, the true incidence of PMMA pulmonary cement emboli is unknown. With CT examination, Yeom et al. found that vertebroplasty material escapes into the paravertebral veins in more than 80% of cases, and that this cannot be verified by conventional radiographs 14 .
Three mechanisms appear to be the major determinants of cement embolism: Although the mechanism for local cement leakage is similar, pulmonary cement embolism has been reported more commonly after VP than after KP.
Because of the scarcity of reported cases, whether this difference in incidence is statistically significant is not known. According to a systematic meta-analysis of published reports, the prevalence of pulmonary embolus was 33 of 3601 found a correlation between increased risk of new VCF at the adjacent level and increased height restoration after VP 20 . Based on this finding, new VCFs would be expected more commonly after KP because of the superior height restoration achieved with that procedure 21 . This expectation is supported by the results of Fribourg et al. 22 In conclusion, both VP and KP are relatively safe but are still associated with multiple complications. However, the frequency of these complications may increase because of the widespread use of percutaneous VP and KP for osteoporotic compression fractures. The incidence of certain complications differs accordingly to the different techniques adopted in VP and KP. Local cement leakage and pulmonary cement embolism have been reported more commonly after VP than after KP. It is uncertain whether the relative risk of developing an adjacent level new fracture after VP is greater than after KP; even the relationship between a new VCF and these procedures is controversial. Although the majority of complications are clinically silent, their potential risks, which include death, should always be kept in mind by the practitioner. An understanding of the causes, prevention, identification, and management of complications when they occur will serve to improve patient care and reduce morbidity.
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